Proinflammatory cytokines and skeletal muscle.
Metabolic abnormalities leading to a catabolic syndrome with progressive muscular atrophy are a common final stage of various chronic diseases. Proinflammatory cytokines have been suggested both to induce and mediate local catabolic mechanisms. This review focuses on the role of proinflammatory cytokines in the development of muscular abnormalities resulting in a loss of muscle mass and function. In addition, the underlying molecular signaling pathways, their transcriptional regulation, and the cellular systems contributing to enhanced muscular protein breakdown are discussed. Using transcriptional screening techniques, specific changes in gene expression have been identified that are characteristic of muscular wasting processes. Of particular interest is the atrophy-related and cytokine-inducible expression of a number of E3 ligases (e.g. atrogin-1, muscle ring finger protein 1), highly specific regulators of the ubiquitin-proteasome pathway, which target proteins for proteolytic breakdown by the proteasome. Furthermore, the activity of several transcription factors (e.g. nuclear factor kappa B) has been involved in specific transcriptional mechanisms of local inflammation and muscular atrophy. Finally, proinflammatory cytokines suppress the expression and function of the local anabolic growth factor insulin-like growth factor 1. Pronounced catabolic effects of proinflammatory cytokines in various tissues contribute to local catabolism, with progressive atrophic alterations of the skeletal muscle in chronic disease states. Recent developments in this field have explored the underlying pathways of muscular wasting and have already resulted in the description of new molecular targets that might lead to new therapeutic options for the treatment of muscular atrophy.